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PHYTOSOCIOLOGY OF THE COX WOODS: A 
REMNANT OF FOREST PRIMEVAL IN 
ORANGE COUNTY, INDIANA 
By J. E. FOTzGER, R\Y C. FRIESNER AND C. O. KELLER 
'''lhen ,ivilized man first set foot on the continent of North 
America, the whole eastern third of what is now the United States 
was covered by a magnificent broadleaved forest, known to the ccolo­
gist as the Eastern deciduou~ forest. It spread inland from the 
Atlantic coast to the great prairie, and arms of it as line-like exten­
sions along river courses penetrated even the grasslands. Regions 
originally covered by the deciduous forest had been for ages the chief 
agricultural centers the world over, while the grasslands were until 
recently, with the advent of drilled wells and rail transportation, left 
to the nomad and herdsman. So it "'as btlt natural that the fate of 
the deciduous forest in Europe was also to become the fate of the 
broac1leaved forest in the new world. The early settlers began with 
vigor to clear the land of its forest primeval, and considered forests 
a menace rather than a blessing. as the early volumes of the agricul­
tural and natural history reports for Indiana clearly show. The sad 
part of it all is that so frequently poor judgment was used in selecting 
sites for potential farms; areas with high relief soon became sub­
marginal as agricultural lands, and erosion swept away the shallow 
soil which forests had built up laboriously, and held for ages. The 
greater part of Indiana was originally well wooded, and its white oak 
became famous on all world markets, but the persistent lumbering 
and clearing activity during the past century reduced the once con­
tinuous cover of trees to open farmland or badly mutilated forests 
of young trees. Even the rugged Knobs area is today but" in name 
a forest region. Our study (13) involving 5.5 miles of quadrat tabu­
lations recorded only 129 stems above 20 in,hes DBB. Today Indi­
ana forests are primarily in a stage of secondary succession, and 
small tracts, comparatively little disturbed by cultural in ftuences, 
with tree giants which have ahsorbed for centuries the radiant energy 
of light, and stored it in their massive trunks, have become so lare 
that they arouse interest and curiosity of the public at large. Little 
wonder then that the Cox woods should become famous overnig-ht, 
and the appeal to prevent the slaughter of trees which occupied their 
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present site while our nation developed from insigni ficant colonies 
to a mighty world power was carried by the press to perhaps every 
larger city of our nation, The successful efforts of the organization 
set in motion to raise the funds necessary to purchase the Cox woods 
gave the potential huge saw logs of walnut, white oak, tulip poplar 
and beech another lease on life. They are to stand as monuments 
representative of the once massive eastern deciduous forest, to which 
generations of today and tomorrow might make their pilgrimage. to 
I 
, 
see in impressive miniature what pioneers of four score years tell us 
about the forest primeval which towered over the cabins of their 
boyhood days. The Cox woods has become a national forest, and 
it will carry the name of INDIANA PIONEER MOTHER'S i\fE~WRl.\L 
FOREST, Realizing that the feeL of countless thousands 0 f visitors 
will soon modi fy (in spite of all precautions which the Forestry De­
partment will make) the natural laws under which forests reproduce 
and perpetuate themselves, a study of the sociology of the woody 
species in this bit of forest primeval was undertaken before paths 
will beckon to the nature lover and the merely curious. The field 
work was carried out on January 23 and 24, 1942. 
LOCATION AND SIZE OF AREA 
The Cox woods is located in Orange County, Indiana, I.S miles 
south of Paoli, on the east side of highway 37 (T. 1 N., R. 1 E., Sec. 
7 and T. 1 N., R. 1 ,,,r., Sec. 12). The property comprises approxi­
mately 200 acres, of which 40 to 60 acres are comparatively little 
disturbed forest. For desirable comparison, the ecologist also finds 
various lesser stands in eli fferwt stages of development, making' 
possible enlightening comparisons between the beginning and cul­
mination of the forest primeval. 
GEOLOGY AND PHYSIOGRAPHY 
Orange county occupies a central position in the Knohs area 
(more recently designated as the Chestnut Oak Upland) located in 
the sOltth-central part of India,!a. which Deam (5) dscribes as the 
"hilliest part of the state." It involves the major part of the UI1­
glaciated section. Geologically it belongs to the famous Karst region 
of Indiana, named by 'Malott (9) the Mitchell Plain, characterized by 
short intermittent streams, sinkholes, ca yes and other sub-surface 
drainage phenomena. The noted Lost River is only five miles north 
of the wooels. The characteristic surface features of the region as 
191 
a whole also filld expression ill the area occupied by Cox woods. A 
number of sinkholes pit the surface, and introduce new drainage 
patterns ill the large slope controls. The soil is shallow, at times 
barely covering the rock strata beneath, so that one marvels at the 
yield of massive forest, for if cleared, the thin layer of soil would 
'undoubtedly soon be eroded to bare rock surfaces. 
CLIMATIC FEATURES 
As a whole, Indiana is more or less a level plain, with moderate 
relief in the dissected unglaciated south-central portion, but climatic 
expressions, i. e. in rainfall and temperature, are not so uniform as 
might be expected, especially when extremes are considered. Visher 
(16) shows that the Orange COL1l1ty area is well favored with length 
'of growing st"ason, especially also with respect to lower limits of the 
·extremes,. an'd total rainfall for the year 'is abundant. However, in 
'a region of numerous facets of slopes, as in Orange ~ounty, the serv­
ice of rainfall is strained when translated into available soil moisture, 
~specially in rain-poor seasons. Orange county receives an average 
of 43 inches of rainfall annually, which is high for the state, but 
during the critical hot month of July it, as well as most of the 
soutmern part of Indiana, has too little rain fall to insure successful 
farming. Since foi'ests developed luxuriantly in this same region, 
the way is pointed to the crall. wl~ich by the laws of nature are in­
tended for the moisture-dissipating·, dissected region, with poorly dis­
tributed summer rains. In the necessary economy of water in the 
thin carpet of soil, forest cover prevents rhn-off and reduces evap­
oration loss. Tables I-III give evidence of the effectiveness of such 
a' plant cover. 
HISTORY OF THE TRACT 
Since 1816 the property has been in the Cox family. The original 
purchaser was Joseph Cox who came to Indiana from eastern Ten­
nessee. He died in 1838, but the forcst and land continued in cus­
tody of the family. In the tbird generation was another Joseph Cox 
who had an almost fanatical love for and devotion to the fort"st 
crowding to the very door of the wide-eaved farmhouse in the valley. 
his boyhood home. It was to him a sacred heritage which had been 
pre'served in its primeval majesty and beauty by his ancestors. In 
1880 he was given charge of the estate and consistently and persist­
ently resisted the ever-mounting- offers of lumbermen and timber 
192 
pI 
til< 
at 
to 
to 
a 
1 
:f' 
l 
, 
scouts, even to the extent of suffering poverty a\ld worries of debt. 
J Death claimed this guardian of the forest on December 19, 1940. 
Upon petition of the heirs, the court ordered 1\1r. Arthur Farlow, 
~dministrator, to sell the property to liquidate the estate. In com­
pliance with this order the trees were sold to a lumber .company. The 
Meridian Club of Paoli had earlier made an effort to raise money to 
preserve the forest, and even at this crucial hour the club, under 
the leadership of their chairman, Mr. Raymond Stout, made another 
attempt to preserv"e the Cox woods, but time appeared too limited 
to raise money sufficient to meet the cost, and so the trees were sold 
to a lumber company. The company agreed to sell back if within 
a few months money sufficient for the purchase could he raised. 
The Meridian Club intensified its efforts to secure subscriptions. At 
this time the Pioneer :t>.-Iothers' Memorial Association voted a sum of 
$5,900.00 towards purchase of the forest with the proviso that it be 
named INDIANA PIONEER MOTHERS' MEMORIAL FOR­
EST. At the same time Dr. J. Alfred Hall of the U. S. Forest 
Service made an urgent plea to the National Forest Reservation 
Commission for funds. His plea was successful, half of the sum 
necessary to purchase the tract was granted, with the stipulation that 
it be controlled by the Forest Service. The dream of Joe Cox had 
come true, the trees would stand. 
Fitting into the structure of this drama must be considered the 
men who helped to set the stage for the enactment of tbe scenes 
which followed. These are the supervisor of all National Forest 
projects in Indiana, Mr. R. H. Grabow and his associates whose 
enthusiasm on the initial visit to the forest, fired accompanying 
newspapermen, such as Maurice Early of the Indianapohs Stm', 
Stephen G. Noland of the I11diana./Jolis News, and Clyde A. Taylor, 
correspondent for Indianapolis and Louisville papers, whose articles 
and editorials spread the interest to and fired the enthusiasm of 
the reading public for the preservation of the woods, and the whole 
combined effort culminated in the Memorial Forest. For a detailed 
account of the history see the article hy Andrew H, Hepburn (8) in 
the Sahwda,y Evening Post. 
METHODS 
The usual procedure of llsing the 100 square meter quadrat as 
sampling unit was followed in this study. According to Cain (4) 
this unit is more 'than sufficiently large to insure accurate returns in 
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a mature woods. .\ stout cord, measured off in four lO-meter sec­
tions, each section being provided with a loop, served as means of 
delimiting the quadrat. The loop could easily be slipped over corner 
stakes. Wooden calipers were used to measure the DBH. of all 
stems one inch or over in diameter. Stems below one inch DBH. but 
at least three meters in height were tabulated for study of dynamics 
in reproduction. Fifty qtladrats, each separated from the preceding 
by a ten-meter skip, were studied in the mature stand. Ten quadrats 
were studied in a 160-meter-wide strip which had been levelled by 
a cyclone in 1897 and since then had been left to a natural re-estab­
lishment, a similar number in a dense stand of young trees which 
recently re-occupied a fallow field and old orchard, and a like numher 
were taken on one of the wide ridge tops (table II). The various 
tabulations seemed essential to include all habitat types, stands in 
variotls stages of developmellt, and the total ntlll1ber of species par­
ticipating in the economy of such a forest. In the first three types 
of stands all eighth-acre plot each was studied. The tabulation pro­
cedure was similar to that described previously for the quadrat 
sampling. 
RESULTS 
The vegetation cover of woody species in the forest primeval as 
shown by 50 tOO-sQuare-meter quadrats is divided into 20 species 
of tall trees, 4 of small trees, and 6 of climbers or lianas ; a total of 
37 woody species in the sociological complex. The crown cover is. 
controlled chiefly by Ac('r sacchanmt (F. 1. 100%) and Fagus 
grandifolia (F. 1. 82) ; while Fraxinus a1'll.erim11Q. and Ul-lUttS fttlva 
have a high F. I., the stems are chieily in the small size-classes, in­
dicating good reproduction but high mortality in the youthful stage; 
the same is true, perhaps even to a higher degree, for 111or'Us l'ubra. 
LiriodC11dron tulipifcra (F. I. 28), and !ugla1IS nigra (1'. 1. 34) are 
clannishly segregated at the lower part or foot of slopes, where mois­
ture is no doubt provided most abundantly by gravity movement. To 
a marked degree the various genera and species are distributed along 
belts determined by location on the slope (table In). The succession 
from the ridge to the trough of the valley is: Qtlercus-Carya-Arcr 
saceharuln, to Fagus-Liriodelldron, and finally Fagus-Juglans, with 
some overlapping of the character species of progressively higher 
belts. In disturbed areas there is reversal to the drier ridge top type 
of forest with greatest reduction in Fagus. For the forest as a 
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whole Fagus ~nd i\cer have the highest F. 1. and density, but Jug­
I lans and Liriodendron combined almost equalled the former two 
j 
dominants in total basal area (table I). The most common secondl layer tree is Cornus florida, but it, too, has low frequency and density, 
f indicating that in a closed stand 0 f matme forest, the second layer is 
not so well expressed. The most widely distributed shrub is AsiminG 
triloba, with a F. 1. of 72% and high density (453 stems) in the small­
I 
size stems. \Vhile 6 species of climbers and Ijanas were represented, 
none has a high F. 1.. the most COlDmon being Rhus nulicoms (F. 1. 
50%). This is very likely too low for the species because its pres­
ence could be observed only on tfllnks of trees, and the abundance 
figures indicate only the number of trees on which the plant appeared, 
and not the actual number of stems present. 
The Cox woods presents in its gross aspects fom types of stands, 
of which the ridge top and slopes of a steep upland support compara­! tively undisturbed forest (tables I and III); the narrow strip of 
approximately 160 meters in width, representing vegetation of 45 
years development on a wind-swept site (table II), and a recently 
~I	 invaded fallow field and orchard. It seemed essential to make a 
special survey of the forest on the upland crest hecause it appeared 
to diverge somewhat from the typical climax mixed hardwoods to­
wards the oak-hickory type. These tendencies are best expressed 
hy the basal area figures (table Ill). If the totals for basal areas 
of Carya and Quercus on the ridge are compared with those of 
Fagus and Acer, the fonner have more than double the number of 
sfjuare inches in their basal area than the latter. Needless to say, 
the two sites of the successional interest should be studied separately 
for various reasons. The complexity of the deciduous forest has 
heen stressed sufficiently in many papers to warrant elimination of 
useless repetition of detail here. 
The selective power of habitat is also indicated by the fact that\ 
of the 46 species entering into a smvey of ten quadrats each in theI 
I 
4 habitat sites (table II) only 11 are present in all 4. The young 
I, forest has approximately 2070 more species than the association 
complex 0 f the forest primeval (table II). 
Of chief interest are the dynamics operating in a forest to bring 
ahout perpetuation of a certain forest-cover type. The importance of 
"'I certain species is not always the same in stages of succession as in 
the forest primeval (tables I, II). Thus, Fagus is almost entirely I ahsent in the narrow strip of wind-swept area. but its representation }
•	
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is comparable to the forest primeval in the early succ.ession on the 
lower-lying, more moist, fallow· field. ""Vater, to all appearances, is 
the one important single factor determining the invasion by such 
species as Fagus gnmdifolia, Liriodcndron ful·ipitera and Juglclns 
nig·ra. The latter two show abundant reproduction in the fallow' 
field, are but sparingly fo~ind in the wincl-swept strip and on the ridge 
top, and in the forest primeval occupy rather restricted smaller areas 
on the mid-slope and foot of the ridge (table II). Acer saccltanmr., 
on the other hand finds all these habitats within the range a E its 
moisture requirements. Species entering into the survey of all the 
various habitat sites are distributed according to the following forms: 
28 species of tall trees, 7 of small trees, 7 of shrubs, 6 of climbers and 
lianas; a total of 48 woody species. 
COMPARISONS OF VARIOuS AREAS OF FOREST 
PRIMEVAL IN INDIANA 
In summary form table IV shows comparisons of 7 small tracts 
of forest primeval which represent climatic climax in Indiana, and 
are well scattered over the state, including the following counties: 
Posey, Orange, Dubois, Lawrence, Bartholomew, Franklin, Parke, 
and Kosciusko. Not only is the association of species similar, and 
the dominants of the crown cover identical, but also the F. 1. and 
density of the dominants are very similar. Exception to this is found 
in Nash's woods in Dubois county (Cain, 4). The data from this 
last-named woods re f1ect several. unusual features which make one 
skeptical as to its real status. For a typical forest primeval there is 
too large a number of woody species in the D and E frequency 
classes, too much prominence of Sassafras, and too many stems of 
trees per acre. Siuce size-classes are not given, it is impossible to 
judge the stage of maturity, or post maturity, of the stand, but the 
factors just named indicate disturbance of matnre crown cover. 
DISCUSSION 
Most types of broadleaved crown cover of the eastern deciduous 
forest are climatically favored in Indiana, but the ultimate under 
optimum mesophytic soil moisture conditions is the mixed mesophytic 
forest, with great prominence of Fagus and Acer. Yet it is not the 
most prevaleut type in Indiana. As Potzger and Friesner (13) 
pointed out after a voluminous collection of data in central Indiana. 
this type cover occupies primarily north-and east-facing slopes. but 
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the 'same assoCIatIOn wm control on well-drained loam soil in the 
northern .part of the state (See record from Kosciusko county in 
table IV). The composition of the Cox woods is very similar to 
the forests on the north- and east-iacing slop~s in counties of celltral­
southern Indiana, and we feel justified to say that it is a fine example 
of the typical climatic climax forest of Indiana. The sensitively 
balanced nature of mixed mesophytic crown cover with the more 
xerophytic oak-hickory type was pointed out by Potzger and Friesner 
(13) and is supported by the somewhat greater prominence of Carya 
and Quercus on the ridges (table II), as wcll as in the wind-swept 
strip (table II) of the Cox woods, but especially by tb~ marked de­
cline of Fagus in these less iavorable sites. The removal of the 
protecting crown cover by the storm very likely increased evaporation 
loss and thus reduced available soil moisture. As Friesner and 
Potzger (7) found in a study of a number of sites of these two 
forest-cover types, evaporation rate is higl~.er and soil moisture lower 
in the oak-hickory than in the mixed mesophytic hardwoods during 
~early all of the spring and summer season. In a specific atmometer 
study involving this phenomenon, Potzger (11) records 60% greater 
water loss on south- than on north-facing slopes in }\[onroe. county. 
Fagns is a ~ensitive indicator species in the tree stratum along the 
tension zone between the oak-hickory and mixed mesophytic hard­
woods (table II), while A eel' s(leehanl1'l'~ is more drought-resistant 
and invades even the oak-hickory habitats. This was also observed 
by Potzger (10) in the forests of j\Ionroe county. Fagus, however, 
more readily invades wet lowlands than Acer. 
One is perha.ps justified to say that in the deciduous forest young 
stands of each forest snccessi'On are characterized by larger number 
of stems over 1 inch DBH. per unit area than the mature forest, 
and also by more species entering into the association complex, for 
early invaders of old fields persist for a time as relics in a stand 
gradually developing into its climax cover. In a study made by 
Potzger and Friesner (12) in Dubois county, this was still the status 
after a period of 75 years. In that forest the young stand had 33% 
more woody species than the mature forest. To a certain extent the 
age and vitality of a stand can be inferred from the llumber of stems 
per acre. For that reason 3 eighth-acre plots were tabulated in the 
present ~tltdy: in the forest primeval (a) ; wind-fall strip (b) ; and 
fallow field (c) which marked stands of different age. The results 
-were as follows: 
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Stems' below Stems above 
1 inch DBH. 1 inch 
a. 119 39 
b. 12 61 
c. 82 181 
This correlates well with the number of stems in forest primeval of 
the northern hardwoods type in \Viscollsin, where such stands had 
between 38 and 40 stems per eighth-acre. Moronson (as quoted in 
Eraun-Blanql1et, p. 11) found a ratio of 1 :2000 between mature and 
ten-year old stands of beech forest in Russia. The Cox woods has 
about 290 stems more per hectare (2.6 acres), and supports consider­
ably less in the young stand :han the mature forest in Russia. 
Number of stems per acrc reported by A ntcn as characteristic for 
a mature forest also agrees with our findings, both in the Cox woods 
and in stands of forest primeval in the northern hardwoods. This 
varies between 220 and 280 stems. For this reason it seems that 
Nash's woods were not a typical forest primeval. Cain (4) reports 
422 stems per acre. Such a high number of stems reflects rather a 
disturbed forest in late succession. This condition is further incli­
cated by the I1igh F. 1. and abundance of Sassa fras, as well as by the 
large number of species in C and D fn:quency g-roups. \\'e consist· 
ently found such cllaracteristics a feature of disturbed stands. Cain 
(4) states that of the 2S acres studied only 1S were forest primeval, 
which evidently means that the study as such is not reflecting the 
true status in a forest primeval, but is blurred by the 10 acres of 
disturbed forest, and that the non-conforming features in the sociol­
ogy are evidently caused by tabulations in the part of the ~tal1(l which 
was in secondary succession. 
Auten (1) found in the 22 stands studied only one tree over 4 
feet in diameter. \Ve can report two stems jn excess of such di· 
ameter. In the Cox woods is a huge F1YIxin"U.f b£ftmorec11'!a, S8 inches 
DBB., and in the woods in Kosciusko county stands a Quercus 
·nwcroca.rpa. which Deam (5) calls the largest tree in Indiana. III 
1926, it measured 8S inches DEB:. This introduces again the er­
roneous conception which still is held by many persons that the forest tprimeval was constituted of large stands of mostly massive trunks of 
trees. In 1934 Potzger and Friesner (12) expressed the opinioll that 
the frequently pictured forest primeval of uniformly huge trees was 
in reality a forest where trees were 1110stly 30 to 32 inches DEH., and 
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tems above stems in excess of such diameter:'. were the exception rather than the 
1 inch rule. In the Mauntel oak-hickory stand only 6 stems in SO 100­
39 square-meter quadrats measured 30 to 32 inches DER. 
61 One misses in the Cox woocls the well-expressed second-layer 
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of Indiana. The poorly-expressed second-layer stratum in the Cox 
woods points to conditions similar to those in the stand at Turkey 
Run, as reported by Esten (6). There only Carpinus has F. 1. of 
class B (21-40%). If Cain (4) is correct in his statement that the 
F. I. also indicates density, then we would hardly be justified to 
speak of a "well-expressed" second-layer stratum when the small 
trees are all in class A frequency. 
As stated previously, in a general comparison of dominants the 
sociology 0 f the Cox woocIs is closely similar to that 0 f forests in 
central Ind iana occupying north- and east-facing slopes. 1\5 Cain 
(4) maintained, the dominant species of a specific association of the 
crown cover have potentiality to endure a wieler range of habitat 
factors than the various strata of the understory, so that one could 
subdivide the uniform association of the tree stratum by the second 
layer trees, shrubs, or as Potzger and Friesner (14) suggested in their 
study of the herbaceous layer of large numbers of beech-maple, and 
oak-hickory stands, by the key species of the herbaceous layer. The 
tree stratUlTI of the 7 stands listed in table IV, except Nash's \Voods. 
is almost identical, but the small tree and the shmb layers differ at 
times widely. A comparison of the small-tree and shrub strata in the 
7 stands listed in table IV discloses the following: 
Small tree strata: Cercis-Cornus-Carpinus in Nash's and Donalel­
son's woods; Cornus-Ostrya in Franklin county; Carpinus in Turkey 
Run; and Ostrya in the stands at Stoney Lonesome and in Kosciusko 
county. A well-expressed second-story tree-layer \vas wanting in 
Cox woods. Shrub strata were: Asimina-Lindera-Sll1ilax-Sambucus 
in Nash's woods; Asimina-Li"ndera-Smilax in Cox woods; Asimina 
in Kosciusko county; and Lindera in Donaldson's woods. \Yell­
expressed shrub layer was wanting in the areas at Stoney Lonesome, 
Turkey Run and in Franklin county. Finer di fferentiation of the 
various stand characteristics could be macIe if the moss flora were 
used as inelicators. 
The similarity of dominants and their F. 1. (tabfe IV) in stands 
offorests primeval representi ng nearly every section of Indiana is 
very significant with respect to the climax for Indiana where optimulTI 
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mesophytic conditiOlls prevail. In the dissected llnglaciated portion 
it is found on nonh- and east-facing slopes, in the till plain region 
it finds expression on better drained soils. Variation to adrier habi­
tat increases the oak and hickory associates in the crown cover, while 
change to a more ~noist habitat adds Liriodendron, Ulmus (uncrica.na, 
U. mCC11losa, Cellis ocridc11/alis and F,-ox'inus a.ll~ericana. In the 
forest cover types snggested by the Society of American Foresters, 
the Cox woods corresponds to type 57, beech-sugar maple, but grael­
ing into type 58 with its associates of Liriodendron, Jugln.1'ls 'Iigm, 
Fmxinus o.mcricQlta and Ulmus ful1m. For that reason the Cox 
woods differs with respect to basal area of trees in the crown cover 
from conditions prevailing in most stands studied by Auten (1) who 
reports that two species usually make up most of the basal area. In 
the Cox woods Juglans and Liriodendron, species preferring a moist 
habitat, combined have a basal area almost totalling that of :ragus 
and Acer combined (table 1). However, in frequency and density 
the latter two species decidedly' outclass the fOrlller two. The So­
ciety of Foresters designates for this type the following status, "Cli­
max while moisture conditions remain stable." It is also described 
as one of the most important types from northeastern Ohio to east­
ern Indiana. The habitat is given as morainal hills and lower slopes 
of valleys. To this we can speci fically reply that in the unglaciated 
part Of Indiana it finds ex'pression only on 110rth- and south- facing 
slopes, extending npward to within the very crest of the ridges. 
Predictions of future crown cover is a favorable topic in many 
studies of this nature, prompted usually by the prolific reproduction 
of AceI' socchanlll1. and Fraxinus am,e,-icana, F. lamccolQto., or F. bilt­
morcana. As Cain (3) expresses it, the density of reproduction of 
a species says very little as to importance of the species in the arboreal 
layer of the future forest. Potzger and Friesner (12) interpreted 
the abundance of F raxinus in the young tree group, and its absence 
in the larger size-classes as indicative of high viability of seeds of 
this species but of poor survival after a few years of growth. 
It is also quite striking that the mature forest of the present 
study as well as the Mauntel woods (12) have decidedly more stems 
in the small-size classes than either of the developmental stands 
(table II) have. One can readily see why that should be the case. 
Dense stands of yonng trees occupy not only all available sources of 
light but their roots are clustered closely to the surface, laying claim 
to the available soil moisture and so making it di f ficult for seedlings 
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and small trees to become established. In this manner develop the I even-aged stands, as well as the uniform maturity and decline of a
'j forest primeval. The Cox woods is mature, many of the old giants 
I 
are on the decline, as dead branches in the crown indicate, but it is I encouraging to know that this woods will not suffer from "clean:ng 
r up," but be permitted to develop and die naturally according to the 
laws which made its establishment possible long before civilized 
man looked upon it. In that way can the balanced relationship con­
tinue between plant and animal life, especially between those in­
vol,ved in the decadent stage of the trees, including such rare birds 
as the·great pileated woodpecker whose sonorous call and loud-ringing 
hammer beats sounded through the woods during the days the survey 
was made. \Ve still need more to stnd)' Nature at work in order to 
become ef ficient in managing forest and land according to the laws 
by which they operated when man first interiered. Hepburn (8) 
writes that the Cox woods is to be "preserved as a forest museum." 
From tbc viewpoint of the ecologist we prefer to have it considered 
and used as one of Nature's laboratories without interference in 
the natural laws, and elimination of "cleaning np," so that long-time 
studies on permanent quadrats could be made all succession, survival, 
reproduction, the influence of the still elusive microclimate of fallen 
trees and decaying logs. The higher F. 1. of Lirioclendron in the 
young stand and lesser representation in the forest primeval would 
be one phase of such a "laboratory experiment" already set up, and 
worthy of closer observation. 
SUMMARY 
I. Presented in this paper are results of a study on the phyto­
sociology operating in· Cox woods, Orange county, rndiana-a small 
stand of forest primeval. 
2. Results are based on lOO-square-meter quadrat studies in­
volving areas of forest primeval on east-facing slopes anel ridge top, 
as well as two smaller areas of early and late s\1ccession following 
disturbance by windstorm and man. 
3. The forest primeval on the slopes is typica[ climax mixed 
mesophytic forest in which AceI' saccharum and Fagus grand'ifof.£a 
play the most important role. 
4. Associated with these two prominent dominants are 18 addi­
tional tall and 4 small-sized broadleaved species. 
5. A well-developed small-tree understory is lacking. 
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6. The mOSt C0)111110n shrub is ./simin{J, triloba. with F. 1. 72%. 
7. The co-domin<lllts of the crown, J/./glaus nigra and Lil'ioden­
dron tuIipifl'ra are aggrcgated rathcr clannishly at moist depressions 
along the slopes and <It the ioat of ridges. 
8. Comparison is made with the sociology in n other stands of 
climax forest in various parts of Indiana. The crown cover asso­
ciates are very similar throughout except in Nash's woods (Dubois 
county). The latter stand grades into the wet lowland type of for­
est, and several sociological features indicate considerable distllfb­
ance in the crown cover. 
9. The ridge and wind-fall strip. now in stage of late succession 
indicate redtlced available soil moisture, at least during the period of 
establishment, by sharp reduction in importance of Fagus and in­
crease in specie.~ of Carya and Querclls. 
10. The old field succession stand has 20'10 more species partici­
pating in the crown cover than the more mature forest. 
11. Successional stages show reduction in abundance of trees 
below one inch DBH. from that present in the lTI!\ture stand. 
12. Number of "tems per uuit area decrease with increase in. 
ma turi ty a f stand. 
13. Cox woods is considered a fine example of climatic climax 
forest for Indiana under optimum mesophytic conditions. 
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TABLE I 
Size-classes of varia LIS species in 50 quadrats. Forest I>rimeval. 
Size in incbes DBH Basal Total 
Species Below area stems 
I in. '-z J'; 6'10 16-20 11-JO JI'40 sq. in. 1 in. or over }". 1­1 "'5 
Acer saccharum 517 120 64 42 8 5 5566.92 239 100 
A. rubrum 1 2 
Asimina triloba 453 3 3 72 
Aralia spinosa 1 1 1 4 
Carpinus caroliniana 13 2 3.94 2 24 
var. virginiana 
Carya cordiformis 5 1 3.4 1 12 
C. glabra 1 2 3.93 2 6 
C. ovata 7 3 1 1 1406.65 5 16 
0 
N 
~ Celastrus scandens 4 2 
Celtis occidcntalis 9 4 2 19.64 6 16 
var. crassifolia 
Cercis canadensis 15 3 2 18'.85 5 18 
Cornus florida 38 20 1 21 32 
Evonymus atropurpurea 12 10.21 12 
Fagus grandifolia 114 27 4 3 7 14 4 11289.34 59 82 
Fraxillus americana 439 8 2 2 1 1 1 1025.73 15 86 
GymnocJadus dioica 1 254.47 1 2 
Hydrangea arborescens 2 2 
Juglans nigra 13 • 1 1 2 4 4 0947.43 12 34 
Lindera benzoin 331 26 
Liriodendron tulipifera JO 12 3 9397.16 15 28 
Menispermum canadense 2 2 
I -1. - ...~.~ .~-= -= .........
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TABLE I-(Continued) 
N 
0 
l..n 
Species 
Morus rubra 
Nyssa sylvatica 
Ostrya virginiana 
PrunliS serotina 
Quercus alba 
Q. borealis var. maxima 
Q. muhlenbergii 
Q. velutina 
Rhus rad icans 
Sambucus canadensis 
Sassa f ras albid urn 
Smilax hispida 
S. rotundifolia 
Ulmus fulva 
Vitis S[J. 
Below 
1 in. 
39 
1 
2 
14 
I 
3 
63 
4 
11 
29 
102 
309 
6 
I';Z 
3 
1 
2 
10 
1 
3'5 
3 
Size in inches DBl-! 
6'10 IJ· IS 
4 
1 
10·:-0 21"JO 3"40 
2 
1 
IlO',) 
i:lrea 
sq. ill. 
80.90 
27.50 
1.57 
3451.83 
64.41 
208.13 
606.33 
359.71 
49.47 
Total 
~tCl1lS 
JIll. or over 
4 
4 
2 
9 
6 
2 
2 
2 
11 
2 
F. I. 
52 
2 
4 
18 
16 
10 
2 
4 
50 
6 
16 
10 
28 
66 
12 
TABLE II
 
Sizto·Classcs and frequcncy of woody species prescnt in four diifercnt areas. Based on 10 quadrats of 100 square·meters each.
 
a. ridg'e top; t. windfall area; c. fallow field; d. forest primeval. 
Site·Classes in inches DDH Basal Total F. 1. 
Species Delow Above area stems I in. Delow r in. Boll! 
J in. I'~ 3'; 6-10 11·15 r(j<~o 21~JO 30 sq. ill. or above 1 in~ or abo\.'e Sizes 
.\eer saccharum	 a 85 65 28 J5 I 1141.85 109 90 100 100 
t 78 32 32 3 I 4S6.94 uS 100 80 100 
c 125 lIS 40 610.47 158 100 100 100 
rl 151 ~7 10 7 2 i17.0u 66 90 100 100 
/\ralia spinosa	 a 
t 
c 
d I I 10 10l'-l 
0 
0\ Amdanchicr ~l 
canadensis	 IJ :; 20 20 
c 
d 
;\simina triloba	 a 63 60 60 
b 12 2 2 20 10 20 
c 10 40 40 
d 56 I 1 80 10 SO 
r.t"1ula nigra	 a 
b 
c I 19.u3 1 10 10 
d 
Carpinus a 
earoliniana var. b 2 10 10 
1---"'- __ 
--. 
d 
Carpinus a 
carolilJiana Vltr. b 2 10 10 
il• --~---...~ --~ '--'- .-....-.-
TABLE Il-(COl1linued) 
~ 
'-l 
Species 
\';rgini:ln:l 
Carya cordiiormis 
C. glabra 
C. ovata 
Celastrus scandens 
r:eltis occiden­
c 
d 
a 
b 
e 
d 
:l 
b 
c 
d 
a 
b 
c 
d 
a 
b 
c 
d 
a 
Below 
J in 
7 
4 
oj 
3 
5 
3 
5 
) .? 
~ 
1 
2 
3 
Si::Ge·Classrs in 
J'S 6"0 
5 2 
3 
2 
5 11 
13 9 
1 
inches 
11-15 
0 
oJ 
DBH 
J6'20 ~l'JO 
Above 
30 
Basal 
area 
sq. in. 
3.14 
511.29 
l~0.46 
165.71 
.79 
255.26 
517.58 
483.01 
7.07 
Total 
~tems I in. 
or above 
3 
1 
I 
3 
8 
0 
.l 
1 
:1 
18 
25 
1 
.Belo\\" 
I ill. 
50 
40 
20 
10 
10 
30 
40 
30 
2fJ 
F. r. 
1 in . 
or ahovc 
20 
10 
10 
.10 
50 
20 
10 
20 
80 
80 
10 
Roth 
Si~.es 
50 
40 
20 
10 
20 
30 
50 
20 
10 
20 
80 
80 
40 
30 
20 
talis var. b 
crass; folia c 
d 4 7.86 2 20 10 20 
Cereis canadensis a 40.84 2 20 20 
b 
c 5 4 175./4 5 20 40 50 
TABLE Il-(ContinlJed) 
i 
Size·Classes in inches DDH Basal TOlal F. I. 
S.pccle~ Below Ahovc area stellls I in. Below I ill. BOlh 
1 ill. 1·2 3·.S 6'(0 11"1 S 10·20 21-JO JO $Q. in. or above I j 11. or dhovc S"cs 
d 2 2 1 11. 3 JO 10 20 
CornlJs florida a 2 20 20 
b 6 10 10 
c 2 4 1 20.42 5 10 40 40 
d 5 1 3.14 1 40 10 50 
Diospyrus virginial1a a 
b 
c 1 2 22.78 3 30 30 
d 
Evonymus atroplJrpurea a 
N 
0 
00 
b 
c 
1 1 10 10 
d '7 30 30 
Fagus grandifolia a 5 5 4 51.83 9 2U 40 40 
b 
c 5 5 2 1 66.75 S 40 50 70 
d 21 1 I 2 I 2259.51} S SO 40 SO 
Fraxinus a 93 7 146.09 7 40 20 40 
amcr icana b 6 2 3 205.78 5 50 20 60 
c 33 9 11.77 l) 100 50 100 
d 65 4 5.5 4 90 30 90 
r. bi1t1lloreana a 1 2642.09 1 10 10 
b 
c 
d 
"'"".. :::....._. t:2"" L -0- ---..-­
d 9 3 2420.60 4 10 30 
Malus coronaria a 
b 
c 3 2 29.06 5 10 30 30 
d 
MenisPtr~llm a 
d 
---.----------_ .. _-­
""""!II.... ~... - .....--.....:ta- -- ~ 
-
TABLE II-(Continued) 
Hasal Total F. 1. 
Above area sterns [ in. Be")ow ( in. )'lothSize-Classes in inches DBH Specie:; Below
 
J in. 1-2 J.; 6'10 11- 15
 16-20 21-30 30 sq. in. or above 1 in. or above Sizes 
Hydrang-ca a
 
a rl>orescens b
 10 10 
c 5 
d	 
5 :2 527.57 7 50 50 J uglans nigra	 a 
183. :2 20 20b	 1 
'c 2 2 3 1	 91.9 6 20 40 50 
153.94 1 20 10 30d 6 10 10Juniperus virginiana a 2
 
var. crebra b
 
23.56 3 100 10 100 N	 c 31 2 
0 
'P d 
Lindera benzoin	 a
 
b
 
C
 10 10
<l 
JO 10Ltriodendron a
 
ttllipi [era b
 
C 15 20 16 JO 670.78 41l 70 100 100 40 
TABLE I1-(Conlinued) 
~1)ccjC5- Below 
( in. 1.;? 
Size-Classes in inches DnH 
J-, 6-'0 " -l5 lG· ~o ..: )-JO Above ;10 
Uasa) 
area 
sq. i11. 
Total 
~lem5 ( ill. 
or above 
F. J. 
TJelow 1 ill. 
lin. or abo\'(: 
BOlh 
Sizes 
calladCllse b 
c 
d 2 10 10 
.\1orlls rubra a 6 ] 12.57 ] 30 10 30 
b 2 10 10 
c 2 3 J 11.78 -I 2lJ 40 GO 
rI 10 1 .79 1 40 lO 40 
:\yssa sylvatica a 
b 2 32.20 2 ]0 10 
c 1 10 10 
N d 
0 Oslr)'a ,-i rginiana a 1 707 1 10 10 
b ] 10 10 
c 2 20 20 
d 2 10 10 
Platanus occidt.111alis a 
b 
c 1 28_27 I 10 ]0 
d 
['npl.llus grandidtlltala a 
b 
c 1 _79 1 10 10 
d 
Pnmus americana a 
b 
TABLE II~(Continued) 
Basal Total F. I. 
Ahove area sterns 1 in. nclow J jll. nolh
Size.Chasses in inches DDH 
Below~pccic.s ( ill. 1<' 3'5 (j.IU Y r·l S ,6'20 ~T'JO 30 sQ. in. or 3bovc i ill. or above Si1..c~ 
3.14	 10 10 c 
d 
Prunus serotina	 a 
113.1	 10 10b 
c 
d 
a 1 2 1 J 1410.57 7 10 SO 60 Quercus alba 
44768 10 20 50 60h 2 I 6 3 
30 30 
c 3 
2 2488.93 3 30 30d 
N Q. borealis var. maxima a 
...... 
...... b :5 2 673.88 6 40 40 
10 10 c 
d 
226.98	 10 10Q.	 muhlenbergii a
 
b
 
c
 
rl 
Q. velutilla	 a 
2	 768.9 6 40 40b	 3 
20 20 
c 2 
d 452.39 10 10 
Rhus copallina a 
b 
c 7 4 4 30 20 30 
TABLE II-(Continned) 
-
Si7.e·Classc~ in inches DUB nasal Total F. l. 
Species Below Auove area StenlS I in. Below ( in. Both 
I in. f<Z 3·.=i 6·'0 t 1-15 16-zo 21-30 30 sq. in. or above I i II. or ahove Si:.::es. 
d 
R.	 radicans a 
b 
c 1 10 ]0 
<.l 18 50 50 
Rubus occidentalis	 a 
b 
c 1 10 10 
d 
Sassa fras albidum a 
N b 
c 2 5 3 3534 8 20 40 50'" 
d 2 20 20 
Smilax hispida a 5 
b 
c 
d 18 30 30 
S. rotundi folia	 a 
b 2 10 10 
c 
d 53 50 SO 
Ulmus	 americana a 2 20 20 
b 5 2 3.93 2 20 20 30 
c 8 SO 50 
d 
c	 so 50 
d 
- __ -, _400_---:i!'­ --~,.-,-~ 
TABLE II-CColltinued) 
Sizc·Classc~ in inches DDH Dasal Total F.r. 
Spc.cies llelow Ahovc area stems: 1 ill. Ilelow I in. Both 
Jill. )"2 J'5 6-10 J 1-(5 J(,·.JO .t I-JU JO ~Q. in. or above ) in. or above Sizes 
u.	 fulva a 33 146.09 3 40 30 50
 
b 53 141.37 2 70 20 80
 
c 14 8 13.35 9 60 30 70
 
d 81 4 3.14 4 70 10 70
 
Tilia amcricana	 a
 
b 2 66.75 2 10 IU
 
c
 
d 
'Vitis sp.	 a 1 10 10
 
b 1 10 10
 
N C 5 8 8 40 60 60
 
<.N d 2 10 ]0
 
~ 
Total number species-46
 
Common to all sitcs-ll
 
TABLE 1II 
Significant species present, size·c1ass and F. I. of woody plants along" variOllS bclts on the slope. Tcn lOO-square-meter quadrats 
each. a. Ridge; b. Upper slope; c. Mid-slope; d. Foot of slope.
-_ .._­
Si7.<·Classes in illches DllH Basal Totnl F. l. 
:")pecie~ Below Ahove area SiemS I ill. fielow ;\bo'-"c All 
1 in. I'~ 3-.5 6"0 11-15 16-20 21'3 0 30 ...q. in. or over I JI1. lin. Sizes 
,\cer saccharnm a 85 65 28 15 1 1141.85 109 90 100 100 
h lSI 47 ·10 i 2 717.05 66 90 100 100 
c 170 29 IS 8 3 97.3.05 55 90 90 100 
d ]\1 13 1.1 9 635.35 .15 SlO 100 100 
Asimina t riloha a 6.1 60 60 
b 56 I 1 RO 10 80 
c 2.1 2 2 40 10 40 
'.'"0 _ ••• _ 
-
.. - ..... ­
"d 17	 30 30,,,
-
..,. Carp cordiiormis	 a 4 20 20 
h l I 3.14 1 10 10 20 
c 1 10 10 
d 1 10 10 
C.	 glahra a 3 511.29 3 20 20 
h 1 .79 1 10 10 
c 1 I 3.14 I 10 10 20 
d 
C. ovata a 2 I 255.26 3 20 20 
b 5 I 7.07 1 40 10 40 
c 2 10 10 
d 1 I 1 1379.95 3 20 20 
17ag-us g-raud i ialia a 5 5 4 51.83 9 20 40 40 
h 21. I 1 2 1 2259.59 5 SO 40 SO 
L t:rr-. -­
L-\DLE lll ..-(Continued,l 
c .1 10 10 
d 1 1379.95 3 20 20 
r:agus grandiiolia a 5 5 4 51.83 I) 20 40 40 
b 21. 
0 ______ •• 
.. 
2 2259.59 5 50 40 50 
...._-_....... ­
TABLE 1JI-(Continued) 
--­
Size·Classes in inehe5 DBH IJasal Totol r:. J. 
:"l'ecies Below 
1 in. I-~ 3-5 (I'lO )' .I-I 5 .1(1'.20 21030 
,\bove 
30 
are", 
sQ. ill . 
slems I in. 
or over 
Below 
~ jn. 
Above 
I in. 
:\11 
Sizes 
c 29 ·11 1 ..3-­ 3 4604.86 18 70 80 100 
d 22 2 5 23-+7.56 9 50 60 90 
F,'axinIlS americana a .93 7 10.21 7 40 20 40 
b 65 4 5.5 -I 90 30 90 
/ c 116 254A7 I 90 10 90 
d 55 3 2 2 725.71 9 50 40 70 
1-. biltmoreana a 2642.09 1 10 10 
b 
c 
d 
'" 
] ugl:ms nigra a 5 2 527.57 7 SO SO 
Ul b 6 1 \53.94 J 20 10 30 
c 2 20 20 
d 5 4 4573.17 5 20 40 50 
Lindera benzoin a 
b 10 10 
c 
d 199 50 50 
r.iriodendron a I 10 10 
lulipifera b 9 3 1 2420.60 4 10 30 40 
c 1 3 :2 3739.29 5 ]0 40 SO 
d I 706.86 1 10 10 
Morus rubra a 14 12.57 1 30 10 30 
-. -------­
- ._-­
b 10 I 
... c ·-·-----g---T-·----·-··· T'--- -----.. 
.79 
.------ ----79.33 
1 40 
'-r---7fJ' . 
10 
'70 -. 
40 
70 
TABLE JII-(Continued) 
Size-Classe. in inches DBB Basal Total F.J. 
Spccj(:~ Dclow Above a,rea stems 1 in. Be)ow Above All 
111l. t-.! J~ .:; 6,10 II·T~ 16*20 31'3 0 30 sq. in. or over I In. 1 in. Sius 
d 8	 70 70 
Quercus alba	 a 1 2 1 3 1 1410.$7 7 10 50 60 
b I 2 2488.93 3 30 30 
e I 38.48 1 10 10 
d l' 1 28.27 1 10 10 20 
Q. borealis var. maxima	 a 
b 
c 3 1 6362 1 20 10 30 
<l 
Q. mllhlenbergii :t	 I 226.98 1 10 10 
tv b 
0­
C 
d 
Q.	 vcllltina a 
b 1 452.39 I 10 10 
e 
<l 
Ulmus fulva	 a 33 I 1 1 146.09 3 40 30 $0 
b 81 4' 3.14 4 70 10 70 
e 131 I .79 I 60 10 60 
<l 53 4 3.14 4 90 30 90 
TABLE IV
 
Showing 17_ T. of species present in Cox \Voods which arc also present in six stands oi lorest primeval in va.-ious parts of Indiana.
 
(a) F. 1. stems belolV I inch; (b) above; (c) all sizes. 
~ 
~ 
Speeies 
Acer rllbrum 
.!\. saccharum 
Asimina triloba 
Aralia spinosa 
Carpinus caroliniana 
var. virginiana 
Carya cordi (armis 
C. glabra 
a 
b 
c 
a 
b 
c 
a 
b 
c 
a 
b 
c 
a 
b 
c 
a 
b 
c 
a 
b 
c 
Co~ 
Woods 
50 
2 
2 
82 
98 
100 
4 
76 
76 
2 
2 
24 
20 
4 
24 
10 
2 
12 
2 
4 
6 
Dona-Ioson 
Wood. 
25 
64 
..0 
56 
68 
4 
36 
24 
84 
24 
Sloney 
LOnes,olllc 
20 
10 
20 
30 
9S 
90 
100 
20 
S 
20 
10 
20 
2S 
Franklill 
count)' 
5° 
34 
42 
62 
2 
6 
8 
2 
2 
4 
8 
20 
28 
J.\.osciusko 
counlY 
50 
2 
2 
4 
76 
94 
98 
46 
34 
S6 
4 
18 
20 
14 
4 
18 
Turkey 
Run 
25 
81-100 
1·20 
21-40 
21·40 
Nash 
Woods 
25 
100 
68 
64 
76 
68 
TABLE IV-(Colllinueu) 
Specie, 
Cox 
Woo,];, 
SO 
Donaldson 
Woods 
.:'.; . 
Stoney 
Lonc~oH1c 
20 
Franklin 
coullly 
5° 
Kosciu::,ko 
cOllnty 
5° 
Turkey 
l-lun 
2S 
Nash 
Woods 
25 
C. ovata a 6 12 IU 8 
h 10 44 5 28 
c 16 IS 34 
Celastrus scalldens a 2 20 
b 
c 2 36 
Celtis occideLltalis a 12 4 14 
var. crassi 101 ia b 4 J2 
c 16 22 8 
Ccrcis callauensis a 12 56 
N
-
b 6 4 
(70 c 18 64 
Comus florida a 30 88 20 44 1·20 
b 10 92 30 82 
c 32 40 86 84 
Evonymus atropurpurca a 12 4 
b 
c 12 60 
Fagus granui folia a 56 20 50 58 34 41·60 
b 62 48 95 90 68 
c 82 95 96 is 
praxinu5 americana a 86 96 5 2 12 
b 20 48 2 16 
c 86 5 4 24 
P. lanccolata a 35 20 2 4[·60 
--~--
TABLE IV-(Colltillued) 
----­
Species 
Cox 
Woods 
50 
Donaldson 
\Vood. 
"5 
Srolley 
L01}t;:':somc 
20 
Frauklill 
county 
50 
~oscit1~ko 
county 
~o 
Turkey 
RUIl 
~5 
?\ ""h\\' ood, 
.!~ 
b 6 2 
c 35 24 4 roo 
Gymllocladus dioica a 
b 2 
c 2 
Hydrangea arborcsecns a 2 
b 
e 2 
Juglans nigra a 
b 
10 
20 2 
1-20 
~ c 34 2 12 
'-0 Lindera benzoin a 26 28 15 4 2 
b 
c 26 15 4 2 72 
Liriodcndron tulipifera a 
b 
4 
24 
24 
12 10 14 
2 
16 
}·20 
c 28 10 14 lei 80 
Mcn;spermum canadense a 2 4 1-20 
b 
c 2 56 
Morus rubra a 52 28 1·20 
b 8 8 
c 52 76 
]\'yssa sylvatica a 2 36 15 10 1·20 
'b 20 18 
TABLE IV-(Continuecl) 
Species 
COl< 
\Vood. 
DOl1aldson 
Wood;, 
Stone.y 
Lonesome 
FranL:lin 
county 
Ko.seiusko 
COUJll)' 
Turl.:ey 
RUll 
N.sh 
Woods 
5° "5 20 50 5·0 2$ 2S 
C 2 15 24 80 
Ostrya virginiana a '2 2~ 40 30 42 1·20 
b 2 12 40 30 30 
c 4 50 50 5~ 
Pn11l11s serotina a 16 48 4 21·40 
b 2 8 6 
c 18 8 8 88 
Quercus alba a 2 6'4 5 2 1·20 
b 14 72 10 14 
c 16 15 16 40 
.~ 
0 
Q. borealis var. maxima a 
b 
4 
'6 
12 
12 5 6 4 
c 10 5 6 4 56 
Q. muhlenbergii a 2 
b 2 
c 2 2 
Q. velutina a 10 
b 4 4 5 
c 4 10 
Rhus radic:ms a 50 44 
b 
c 50 100 
Sambl1c\lS calladt>n,i, a 6 5 2 )·20 
b 
c 6 5 2 76 
• 
TARLE IV-(Contilluecl) 
-.-........_-~,--......--­
.._--­ ._---~-- 76 
100 
1·202 
2 
5 
5 
--------­-~------
a 50 44 
b 
c 50 
Samhucus c:!n;"lensis a II 
b 
c 6 
TABLE IV-(Continued) 
Species 
Cox 
Woods 
50 
Don.ldsol1 
Woods 
25 
Stoney 
Lonesome 
20 
Franklill 
county 
50 
Kosciu~ko 
county 
50 
Turkey 
Run 
25 
Nash 
Woods 
25 
Sassafras albidum a 14 68 10 )·20 
b 4 4 ]0 15 
c ]6 IS )5 88 
Smilax hispida a 10 1·20 
b 
c 10 92 
S. rotundi folia a 28 80 15 
b 
c 28 IS 
Ulmus americana a 
N 
N
..... 
b 
c 
12 
12 
4 
4 
U. fulva a 64 80 2 16 1-20 
b 14 18 
c 66 2 32 92 
U. racemosa a 8 
b 52 
c 56 
Vilis sp. a 
b 4 
c 12 48 
